The purpose of this study was to examine how positive and negative emotions fluctuate over time within one workday and to investigate the moderating effects of neuroticism and job satisfaction. Data were obtained from emotions, but did not correlate significantly with the variability of emotions within a work day. Additionally, neuroticism had a significant moderating effect on the changing pattern of negative (but not positive) emotions over time, such that the negative emotions of workers with high levels of neuroticism increased more sharply than the negative emotions of workers with low levels of neuroticism. Contrary to expectation, job satisfaction did not moderate the pattern of positive or negative emotions at work. Changing patterns of negative emotions may be predictive of occupational accidents and diurnal patterns of positive emotions may be predictive of optimal concentration and efficiency at work. These patterns may also have implications for when we administer surveys in the workplace, when a boss should share bad news with his/her employees.
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Research on affect and emotion clearly indicates that affect levels fluctuate over time and that the patterns of these fluctuations are predictable to a great extent (Eid & Diener, 1999; Moskowitz & Zuroff, 2004) . In the same vein, job affect is also inherently dynamic (Judge, Hulin, & Dalal, in press) , and the changing patterns of affective reactions may influence both overall feelings about one's job and discrete behaviors at work (Weiss & Cropanzano, 1996) . However it is unclear how much emotions fluctuate within a workday and what are the antecedents and outcomes of those fluctuations. Further, Weiss and Cropanzano (1996) claim "any analysis of affect as either a dependent or independent variable would require a full consideration of the fluctuation of affect levels over time" (p.42).
Affective Events Theory (AET; Weiss & Cropanzano, 1996) proposes that time should be an important parameter when examining affect and job attitudes. Fundamental to AET is the idea that affect levels fluctuate over time, and that the causes of these patterns of affect can be examined in terms of endogenous components, such as known cycles in mood or affective dispositions, and exogenous components, such as affectively relevant events which constitute shocks to existing patterns (Weiss & Cropanzano, 1996) . Dispositions can also influence the way events produce affective reactions (e.g., Moskowitz & Zuroff, 2004) .
To investigate the dynamic patterns of affective reactions, researchers have pursued Experience Sampling Methodology (ESM) which permits momentary reports of emotions in one's natural environment. However, despite this new technique, the rhythmicity of affect within the workday has been understudied (Stone, Schwartz, Schwarz, Schkade, Krueger, & Kahneman, 2006) . This is in part because ESM studies are burdensome for participants and costly for investigators. As a result, most ESM studies are based on relatively small samples, and they are often limited to approximately four assessments per day (e.g., Ilies & Judge, 2002; Weiss, Nicholas, & Daus, 1999) , which does not permit a full examination of the pattern of emotions experienced while one is working. In the present study, we use a relatively new and less invasive technique called the Day Reconstruction Method (DRM; Kahneman, Krueger, Schkade, Schwartz, & Stone, 2004) which allows for the detection of finer-grained patterns of affect and has been shown to be a viable alternative to ESM (Stone et al., 2006) . Previous affect studies have acknowledged the likely difference between work and non-workdays (e.g., Ilies & Judge, 2002; Stone et al., 2006) ; however, examinations of affect fluctuations have not been limited to time at work, nor examined relative to time spent at work rather than time of day. Studies of mood cycles within days, requiring multiple measurements throughout the day, occur infrequently, and formal analysis of moods cycles with data collected in work Jae Yoon Chang․Allison L. Cook․Stephanie C. Payne / Temporal Dynamics of Emotions Within a Workday:
The Moderating Effect of Neuroticism -221 -settings are relatively rare (Weiss & Cropanzano, 1996) . Stone et al. (2006) revealed bimodal patterns for both positive and negative emotions over the course of a full day (including nonwork time).
Our study takes Stone et al.'s (2006) investigation one step further by narrowing the scope of time examined to time at work in order to better reveal how much emotions fluctuate within that time span. We examine how positive and negative emotions fluctuate throughout the day, focusing exclusively on emotions while one is working relative to the amount of time worked. We also extend Stone's work by examining neuroticism and job satisfaction as moderators of the patterns of emotions at work.
Changing Patterns of Emotions
There have been many empirical studies examining the diurnal patterns of positive and negative emotions (for a review, see Watson, 2000) . While some researchers have shown that energy levels and positive affect are highest in the morning (Wood, Magnello, & Sharpe, 1992; , Watson (2000) proposed that positive emotions tend to be lowest at the beginning and end of the day and highest in the middle of the day, when people are furthest temporally from sleep. He also suggested that negative emotions do not display diurnal patterns. However, participants in the studies he examined were mostly college students, and because of the sociocultural influence (e.g., a five day workweek) on daily emotional patterns, it is probable that their daily emotional patterns will differ from the patterns displayed by working individuals, as going to work likely plays a role in individual's emotions.
In a study of 94 workers, Stone, Smyth, Pickering, and Schwartz (1996) We speculate that positive affect is likely to diminish and negative affect is likely to increase over time (cf. Watson, 2000) . Within the workplace, there are many different factors that can cause a job to be stressful for an individual (Spector, 2002) . These stressors include interpersonal problems, heavy workloads, and boring or repetitive work. The experience of stress in a work setting is a "widespread phenomenon" (Sonnentag & Frese, 2003, p. 453) . High levels of work demands and daily stress are associated with negative affect (Bolger, DeLongis, Kessler, & Schilling, 1989; Rothbard, 2001 ). Emotional labor may lead to emotional exhaustion and burnout for employees over time (Grandey, Fisk, & Steiner, 2005) . Emotional labor is a form of emotional regulation wherein workers are expected to display certain emotions to others (e.g., customer) as part of their job.
Suppression of emotions can decrease an
individual's level of positive emotions (Gross, 2002) . This is not limited to certain occupational groups, as many jobs encompass such interpersonal job demands (Diefendorff & Richard, 2003 
Affect Variability and Moderating Effects
Intra-individual variability in affect is different from the average level of affect and therefore reflects different aspects of one's emotional life.
Individual differences in affect variability are important in understanding affective experiences as affect variability typically measured by intraindividual standard deviation is so stable that it can be considered a psychological trait (Eid & Diener, 1999 (Larsen & Kasimatis, 1990) . In this study, we examine neuroticism given their theoretical relevance to affect (Staw, Bell, & Clausen, 1986) .
Neuroticism
Neuroticism describes a pervasive disposition to experience aversive states such as anxiety, anger, and sadness (Watson, 2000 negatively. In an experimental study, Larsen and Ketelaar (1991) found that individuals high in neuroticism reacted primarily to the negative events, and they were relatively nonreactive to the neutral and positive stimuli. In a longitudinal study, Bolger and Schilling (1991) showed that in various settings, including the to the positive affect of love (Eid & Diener, 1999) .
A number of studies have demonstrated that there is a relationship between neuroticism and variability in mood (e.g., Eid & Diener, 1999; Eysenck & Eysenck, 1985; Ilies & Judge, 2002; Murray, Allen, & Trinder, 2002) . For example, using ESM, neuroticism was shown to correlate
.38 with within-individual variability in negative affect (Ilies & Judge, 2002) and was the only one of the Big Five personality traits to emerge as a predictor of mood variability (Murray et al., 2002) . Individuals high in neuroticism are more likely to experience higher levels of negative affect. As a result, they experience more variability in negative affect because they have a wider range of affect than those lower in neuroticism (Eid & Diener, 1999; Eysenck & Eysenck, 1985; Williams, 1990) .
Hypothesis 2c. Neuroticism will be positively related to the variability of negative emotions experienced within a workday.
Some research on individuals high in neuroticism has demonstrated a lag or carryover effect in which prior mood tends to carry over to subsequent time periods (Suls, Green, & Hillis, 1998) . Suls et al. (1998) 
Job Satisfaction
Affect or mood on the job is an important component of job attitudes and predictor of some job behaviors (Brief & Weiss, 2002; Weiss & Cropanzano, 1996) . As such, it can be 
Procedure
As previously noted, we used the DRM (Kahneman et al., 2004) Participants were instructed to think carefully about everything they did from waking up until going to sleep. They then divided the day into discrete episodes, naming each episode and reporting the approximate times at which each began and ended. These episodes represent the ebb and flow of emotional experience over time (Frijda, 1993 
Results
Descriptive statistics and correlations are presented in Table 1 . Surprisingly, the number of hours worked in the focal day was not Table 2 ). Thus both Hypotheses 3a and 3b were supported. However, (Miner, Glomb, & Hulin, 2005) . Specifically, by using the null HLM models that were estimated for emotion variables measured repeatedly, we found that more than 36% of the total variance in the positive emotion was due to variation across times ; similarly negative emotion scores varied substantially within individuals with more than 53% of the total variance caused by within-subject variation.
Within-subject variation of negative emotions was larger than within-subject According to the circumplex model of affect, emotions share two basic dimensions: hedonic valence (pleasant-unpleasant) and intensity of arousal (high vs. low activation; Larsen & Diener, 1992; Russell, 1980) . Previous research has firmly established that activated unpleasant affect is strongly related to neuroticism (Watson, 2000 Results of these HLM analyses (Model V) show a significant slope change in negativeactivated emotions, but not in negativeinactivated emotions (see Table 4 ), suggesting the increase of negative emotions in a work day is primarily due to an increasing negative-activated emotions.
Discussion
In an effort to contribute to our understanding of the variability of affect in the workplace, this study examined the temporal dynamics of positive and negative emotions in a workday and the moderating effects of neuroticism and job satisfaction using the DRM approach.
Contrary to our predictions, positive emotions did not demonstrate a significant decrease throughout one's workday. Though several earlier studies (Stone et al., 2006; reported that positive, but not negative, by, and stress and strain accumulate, workers may lose resources they need to control one's negative emotions. This is why we need psychological detachment from work during off-job time to recover from stress and negative emotions at work (Sonnentag & Kruel, 2006) .
In the present study, neuroticism had a stimuli (Brief et al. 1999; Brief & Weiss, 2002) . Brief et al. (1995) However, it appears that individuals with high levels of neuroticism experience greater increases in negative emotions at work than workers who report lower levels of neuroticism. It could be that those high in neuroticism have a greater propensity to perceive the day as more negative as it progresses. This can be explained more persuasively by the idea of 'escalation of negative emotions' based on the lag or carryover mechanism, which may be contributing to the higher level of negative emotions reported by individuals with a high level of neuroticism (Suls et al., 1998) . That is, more neurotic individuals were likely to continue to be in a poor mood if they were in a poor mood during the immediately preceding time period. This is especially true when the interval is relatively short, as is the case in the current study (Stone, Neale, & Shiffman, 1993 ). Individuals with a high level of neuroticism may exhibit the most marked affective inertia for negative mood, which might be the result of the use of inappropriate or maladaptive coping efforts to handle problems or repair mood (Suls et al., 1998) . Recently Kuppens, Allen, and Sheeber (2010) found that emotional inertia is significantly related to psychological maladjustment.
Furthermore, exploratory analyses revealed that negative-activated emotions were particularly prone to this pattern of increasing negative emotions. According to self-control strength model (Muraven & Baummeister, 2000) , after one difficult attempt at self-control, subsequent attempts at self-control should be less likely to succeed. As neuroticism is associated with emotional unstability or the lack of emotional self-control, we can say that high neurotics have fewer resources for self control. Self-control strength is used and consumed any time the self actively initiates, alters, or stifles a response. 
Practical Implications
This study reveals why organizations should (Weiss & Cropanzano, 1996) . In fact, the cognitive judgment approach to job satisfaction focuses on the effects of environmental features because such features are considered relatively stable, and treats daily or episodic affective fluctuations as error.
In our study, neuroticism had a dynamic effect on negative emotional responses in a work setting. This may validate the use of personality inventories to select individuals for jobs that strongly require employees to control negative emotions for long work hours. Another strategy to mitigate the detrimental effects of a high level of neuroticism might be to reduce or remove stressors in the work environment or to provide stress-management techniques for employees, especially when the organizational context is stressful (Kaplan, Bradley, Luchman, & Haynes, 2009 ).
Diurnal patterns of negative emotions may be predictive of occupational accidents (Fortson, 2004; Reid, 1928) and diurnal patterns of positive emotions may be predictive of optimal concentration and efficiency at work (Stone et al., 2006) . These patterns may also have implications for start and stop times for shift work, as well as other scheduling decisions.
Finally, negative emotions were higher in the late afternoon, before employees leave work and shift into a nonwork setting. So, the temporal dynamics of emotion in a day may also shed some light on the spillover of negative emotions from the work to family domain. For example,
we can expect that workers high on neuroticism may arrive home with a high level of negative emotions, especially the negative-activated emotions, which represent a low level of emotional control and regulation. In addition to the finding that negative mood is more likely to cross the work-family boundary than positive mood (e.g., Williams & Alliger, 1994) , this study further showed the possibility that the spillover of negative emotions to home may occur more easily for workers high on neuroticism than for low neuroticism workers.
Limitations and Future Research Suggestions
한국심리학회지: 산업 및 조직 -238 -important to emphasize that identifying these cycles is not the same as explaining them" (p.
21). We have started to explain when diurnal changes may occur (i.e., with high levels of neuroticism), however there is still much to be learned about why these patterns of positive and negative emotions occur. Cycles in emotions can arise from many different sociocultural and biological factors (Watson, 2000) and more specific contextual factors like job attributes and leadership (Bono, Foldes, Vinson, & Muros, 2007) . Correspondingly, additional research is needed to illuminate the driving factors behind these changing patterns of emotions, and to examine the consistency of diurnal patterns of emotions across multiple workdays.
The time X neuroticism interaction for negative emotions might be due to high neurotic workers recalling more negative events as they mentally process the previous workday. Thus, the increase in negative affect may reflect the accumulation of negative events recalled and reported in the diaries. This raises the question of whether high neurotic workers actually experienced more negative affect, or they are just recalling more negative emotions as a function of their focus on negative events. This is a problem with using the recall method for studying emotions. However, despite the retrospective nature of the DRM, the instructions encouraged participants to take the time to relive each episode in detail. This evokes the contextual experience, as opposed to the semantic and decontextualized remembering of self that is typically associated with retrospective reports of emotions (Robinson & Clore, 2002) .
In order to examine changes in emotions within a workday as a function of time spent at work, we structured our data relative to the time participants reported starting work. This required us to make some judgment calls when 
